Communication of genome regulatory elements in a folded chromosome.
The most popular model of gene activation by remote enhancers postulates that the enhancers interact directly with target promoters via the looping of intervening DNA fragments. This interaction is thought to be necessary for the stabilization of the Pol II pre-initiation complex and/or for the transfer of transcription factors and Pol II, which are initially accumulated at the enhancer, to the promoter. The direct interaction of enhancer(s) and promoter(s) is only possible when these elements are located in close proximity within the nuclear space. Here, we discuss the molecular mechanisms for maintaining the close proximity of the remote regulatory elements of the eukaryotic genome. The models of an active chromatin hub (ACH) and an active nuclear compartment are considered, focusing on the role of chromatin folding in juxtaposing remote DNA sequences. The interconnection between the functionally dependent architecture of the interphase chromosome and nuclear compartmentalization is also discussed.